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[HUB] awttc«ixfc»tt#U rn.br u>*JS«-r ft 

w&^m ^Dt>ft6« (a) % sttftub^nj 

(B) 43ct^SUC c t!3*«|T;V5.-^A^tl (C) 
«r-^tr^^ P-b>M^ (I) > m**v*>t&®i (I) 
(D) £ffi#3*fcffiJ*SL**n-fe>tMI 
(II) N *fcttttfi&3M*tr-tr>JiMI& (II) 

*s=*Afls£« (e) *aanbT»e.*vfcfii#s^* 
n-b>M« (ill) fcfflivc»&ft*jK>J7'ofc:b>'T! 
ft Ox ttKSUtW*'** YfrXzt*V&r4V*9f-i>* 

(mmmm) #0. 15 0~0. 7 4 
9. ©2, 1 -JfASlfcKjgB-f ftfta*^r#0 . 11 
~2 Omo l%s ®1 , 3-#AR*t:jeHr*»»e 
l£#0~l Omo lXT&iK *UT<3HluSl (Tm) # 
5 0~1 6 0^T*3J;$K:3W4*U7nb:b>S«j« 

ffto 
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[Ii*JIi] ^*D-feWb£tei (A) „ fS^bfb-^ti 
(B) *J:V3fSt:J;oTffifflf **«7 , ;u5='>A<b 
(C) S£tM*n-fe>jSM£ (I) s §2^*D-fe> 

■ <n iHMft^ffifr (d) iztmm£xm<btitz®. 
tm**a-t>Mm (in , ^fe«> mmmttu* 
>mm (in ic*«7 , ^§=.'>A^b'&« (e) zmaz 
■e-TW&nfea^fS^^D-bvftfca (in) ©u-r*ia> 

(I 5) #0. 1 5 0~0. 7 4 9, ©2, 1 -» 
ASJ*tjeH-r S JUMS^ft 1 0. 1 1 ~ 2 0 m o 1 %> 
(3)1, 3-JfAS/i&{C?|eH^5Sffl^* s 0~l Omo 
l%T-fe^> @Bi^ (Tm) *s 5 0-1 6 0°CT-&3, 

sffli^ j 1 s k 6 3 0 i\zmmLmfe\sxm<oti 
tzfomwmz&^x ioo~2, 000 %s mmsmtz 

£OT5~3 5 MP a, fcZMViZti^X 3~7 5%, 

*oEje*^M*t:*5v>-r 3 o~9 o%<Dmz%-rz-x » 

J I S K7 2 1 5^Ci^i8IlLalJ£LT^#£>i^ 
;fc*>^ , TVUP^jxcM— *-{Stgt:::fc^-tHDA3 0~ 

fcfc 2 g3«©3* 14* UratUX 
(Mw) {CiSV^ 30, 0 0 0~ 1 , 0 00, 000 

©{is^-r-s^u rDtrb>T-fei>x w*jsi~3©v> 30 

S TM 1 0 0 3C*«L»jebT» Silfc-^-fXC* 

l^T, 1~5 5%©ffi£«-r?>tf ';7"Dfc:b>T-&£N 

»*« 1 ~ 4 ©^rn* 1 3«B*©5«4# 'J/Dtu 
¥Hl^S (Mw) ©gfc¥£)#^fi (Mn) £*f-r*it 

(Mw/Mn) ) tC&OT-. 1. 5~4. 0©fit£*-r <o 

fiB«8©5i^^'J7-Dtb> 0 

[^©SMfflfclfttB] 
[0 0 0 1 ] 

[sbsh©*-*- *ftmz, mwmz&titz® 
ICH-rs. 

[0 0 0 2] 



2 

[0 0 0 3] ^H^3, 1 7 5, 9 9 9^Z 

#I3ffi£*tT^S 0 

[0 0 0 4] £©«fc-5&, TsiVfrirrvt-ruyZt 

79 t?=f- V 9 7P y 9 t&&mzmi}Lrz±Lt$.7a y 9 

M^WM^ 0 0, 2 9 3fWt mSZtltzm-t? 

0S*S* s IB«^tLT*5D> £tz, *mm$4, 3 3 
5,2 2 5-ffttt, &m®1hVBlZiB&£ titer Y^TJV 

ts»mizm^z>i5&ifiimt!nx^Zo 

[0 0 0 5] Z\t\e>(D, ^t>®2>^i%W (hetero 
g e n e o u s ) MUtt* 

-<Dm&®}iittz> 0 mm-&vofr<bfr%}2titzm*<DWfr 

[0 0 0 6] ;><*o-t>>M&£ffl^-5^ 

fcie>*lT^£>o ^ic, J.— (Ewen) e>(d«t-o 
rj. Am. Chem. Soc, lfl6, 6355-6364 (1984) j 

[0 0 0 7] •?■ L"t> 3*14^tt<&*-r?>^U7-DtU> 
*M»i>ri6fc**n-fe>ttttfcLTIdu (Chie 
n) s (Linas) ^(C<fct), rj. Am. Chem. So 

c, 113,8569-8570 (1991)j izm%£tltzi)<D, 

(Cheng) , (Babu) e>(C<fcot, ry^tl/^fa 
— (Macromolecules) , 25, 6980-6987 (1992)j t 
m££titzi)(D, *fe> U-^ (Linas) % H> (Don 
g) e>l:iot> rv^atU+a-^X (Macromolecu 
les) ,25, 1242-1253 (1992)j {zm££titzb<Dtj;£'1fi 
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[0 0 0 8] LfrLMfib* :tl^Ml:<toTi£? 
nfc«fl£(i, a^«l4* s > 3. 5xl05(g-#')V 
-/mol -Metal) gJtkfi<, W&ft&stf'Uv 
-O^fl4i2 0 0, 0 0 0^x.4V^©T-feofco 

X%±\Z®ffi\sX U*-5S^*9R«t*©t»-3fcfc»N 

5*o-ett**»ofco JSt^ m%$tix^ztz\?>iz& 

*? 1 3 0 0% 5I5K3K£I* 12. IMP aT-feofc 0 
[0 0 0 9] -Sv (Waymouth) £«u 

T?S4*r«*.**n*>*MKftx ^¥9-5 10 7 4 

LTESH' >7^;i/«ftffi{4?i: LTdtrtfSMB* 9 d 
■b>»«T*4- *U7*>©»AjftKJ:i> 

[0 0 10] £©cfc-5ft3*iM4tf , J7"ntri'>«u 

* 'J Jgfb K =;u k Hlift ©ttflB ft * f « c t W%\ *> fix 
JIS K7 2 1 5fcl«JlJUai£UT» 6 

fcttHDA7 0~9 5«flM>ttiBft*UT:ft»K Ztl 

[ooii] cn6ft*©»tt*yrn 

£>t)©T-£?K *4 /AOraD^- * — SIS* 5 

HDA8 5~9 5SflEOJt«fl«JMV^*p^-^-«K 

^©jiKSBiPiKj&S n-s 'J iM<b tr-;ucD«#S i: L 

T$i*^aWttft*-r»»tt# , J7'ntfU>©BBfS*« 
[0 0 12] 

[3P£#8?&L<fc?£-f SISilM] SmittCfll 
ftfc5M£# 'J 7 a hf u > ft««r -5 £ i: ft S W i: f S . 

n»wtt**-r*5*tt# 'J 7-o^i/>*g«t5; £ ft 
tttft^-f £3ft£*'J 7*Dt:u>ftji«i-s^i:ftiet) 



(3) 

4 

[0 0 13] 

mmzm&tztzitxD^m *mmT®iz&^x7a 

(1) ^DtXb^l (A) , tSMtto&to (B) £ 
(C) ft#tr**D-fe>tt8E.(I) , fiL**D-b>tt8E 

(i) ftas*i^ffi» (D) £jtf$£-y-Tf#?>nfcffi&3y 

^< ^ o-tr >M<^ (II) v *fcfcJ\ &fii#l!;>< * n-fe >M 
& (ID fc*«7fl'5 = *Afl3-61fc (E) ftajnUTW 
■o &ftfcffi#§M*n-fe>ftMi (III) ©wrfifrftffl^ 

>;i/t<fc5©7''f V*^y£^.># <> (I 5) 

#0. 1 5 0-0. 7 4 9, ©2, 1 -Jf ASJfclCjgH 
■TSSII^* s 0. ll~20mol%, ®1, 3 -if 
AKJfcCjBB-r3R8*S-&J& ! 0~l Omo 1%T»»K 
<DH^ (Tm) *S5 0~ 1 6 0 o CT-fe?.s SMStfUrrn 

[0 0 14] (2) n&#>)7uVl>>ifi, mxv7u 
tTb>ftflHv JIS K 6 3 0 1 (Cip«lb«iJ^LTff 

20 sftfcwwffliwcisvvr i o o~2, 000% wa 

mz&^X 5~3 5 MP a, &A#WC:}3^T 3 - 7 5 
JtPO N Ett*^S*IC*^T 3 0-9 0%©lgft* 
-f £tf Urn fc*K ( 1 ) JSIB«OPf4^ 'J 7" 

DtfU> 0 

[0 0 15] (3) 5H4*U7-Dtru>*s > m#V7u 
JIS K7 2 1 5(Cifi«iU«a^UTf# 
£ ft 7c 9 4 7 A (Dt i D ^ - * -mjg. IZ i3 V %T H D A 3 
0~9 9(5«4Wt5#'J7Ptl/>t-fel., (1)11 
*fctt (2) SSEttoWtttfUroKH/. 
30 [0016] ( 4 ) 3*t4* 'J7atl/>^ 

¥m (Mw) (C*3V^T3 0, 000-1, 000, 00 
0©fIftW-r2.#'J7-ntrb>T-$)2), (l) - (3) 
*©l^r tl# 1 !Si3tt©5*tS^ 'J 7DtU >„ 
[0 0 17] (5) 3#t4#'jrDtfb>As, m-#V7a 
b>ftfflVTff e>*xfeff^ 1 mni©7VXy- h tco 

astm i o o 3izmmLmi^.Lxm^ixrz^ 

71ZH^X, 1 — 5 5%©<ift*1-S*'j7*D tru>x- 

feSs (i) - (4) ificv^-r^iiiiem©?*^ 1 ; 

40 [0 0 18] (6) 5*j4^»J7-Dtfb>A5, 

(m&¥%3ft?m. (Mw) ©S(¥^^fi (Mn) C*f 
■T-Stb (Mw/Mn) ) (C^5^^T1. 5-4. 0©<ift 

wr^^'j7-utfu>T-*s, ( i) - (5) n©^-r 

[0 0 19] 

(1 5) 7^0. 150-0. 749,(1)2, 1- 

mx&.foizmm-rz>mmi&-&& o . ii-2 0moi 

so % s ® 1 , 3 -»-A£Jt4CjgH1-£J*fili££r* s 0-10 
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moll X-$>5£^5&&itmm** &©£?&£& 
t¥ o fc 1 3 C ^JimftfJl ^ ^ ^ b ^© S 1 !^^*^ S-^ ^ 

[0 0 2 0] f5;t)*iv o -VZuu >t^it^< 
> -t? > ©jg£-jgfft (o-^^na^>-fe* >/^fb ^ > -fc? 
>=8/2«fitt) C> KH*"C»*a^»*. 

jfttowc* 6 7. 2 0MHz, 1 3 0*C©*fft!, 13 

fct, GJitKB**? (*) tt» TJE0L-GX2 7 

Oj (iSSS) *J8V>*c:fc*»T**« 
[0 0 2 1] rj^v.i'^f '^^>^'y 
( 1 5) j tit. • -tf>^'J (A. Z amb e 1 1 

i ) ^f© r v£ D€l/+a- (Macromolecules 6, 

925~926(1973)) j T-»J?£ftfc 13 C4£i&Sy*PJS;*^ 

* >:> KJjMST-©, T^Vi'i'f 13 
C tfc&SUt PS * ^ * r ©$J£ C *5 5 K- * © 'J§* ti 
i-f '• if >"<'J (A. Zambelli) i~v^ u 
•tudfi— (Macromolecules S, 687~689 (197 
5)) j T-S§g£;h,fc!)§JR&£?£Ct£ofc„ 
[0 0 2 2] t^bSfr©©^ y9 9?'y#iZ'* v 
(I 5) fcfc, ±IBLfci3(-s 

1X74 V * Z f- V 9 ^"s * V r*#* (I 5) *MftV>H 

V**9 t »^'*>*9» H^* (I 5) 0- 15 0~ 
0. 7 4 9T*fct>, #i;b<l±0. 2 0 0~0. 74 
9, £e>£*?£L<te0. 2 5 0~0. 74 9t-fc5o 
[ 0 0 2 3] Wttfcatt©© r 2 , 1 -If AS/fotCjgH 

■T4R«is^j , @>© r i > 3-»AS*scjeH-r ss 

IMS^j fc&> f8)# ( T . Tsut sui) <ffti^t 
Hfg£ft7c r^fijT— (Polymer, 3JL 1350~1356( 198 

9)) j cB«*nfc*at*r3gi3caaa[ftttifli^^^ 
r ;uc «t •) £ n 5 si- u 7 -r > a-&flKd^aif © 2 , 
1 -#arj8* 1 , 3 -APAassciBH-raaae 

^©#»&T*<fcSo 
[0 0 2 4] ft^bSft©© 2 , 1 -}f ASffcfcfiB-r 
•SgfiS^tt, 0. 1 1~2 Omo 1%, J?*b<(i 
0. 1 1~1 8 mo 1%, 3 S,fc#g;L<B:0. 1 1~ 
1 5 mo l%T-&-2> 0 

[ 0 0 2 5] W14fl;RflK3XO 1 , 3 -If ASJfotCjgHir 
0~10mol% S?£b<li0~8m 
ol%, ^t>(C»*U<(iO~5mo l%T-fe^o 
[ 0 0 2 6] ##gHJ3©$tttf 'J^ntri^te, ^(3, 4$ 

t?tiZZtlzX.^>X, ftixfc**^ 3»ttlsiattN aw 
tt**ft -5fc©-C&6o ft, 2, 1 -tf AfU&lZ&Bt 



(4) 

[0 0 2 7] *f6Ba©5ftt*'jrD^U>$^1-^^ 

t4<bsft©?*>, ©st^ (Tm) #5o~i 6 0°c, x 
£«Mfttr (dsc) tj;5ffl!j^iemca^#gm-r 

So 

[ 0 0 2 8] Cd-C-ife^ (Tm) (4, ;i-*> • 
io -a® TD S C 7 S*|gjfcjKtt«4Mfr9rj *fflV>T»« 
£-f, s£i*<fcT-;g, Sfi*6 3 0 , C 

/^•©^JKT-2 3 0*C*-C#IU 1 03^ 

«}$ b fcSU - 2 0 °C/#©igjKT- - 2 0 °C £ T- Bfi. 
HlfiCT 1 0»B««f-r*. ^©f£, &£fc»T20 

°c/^-©jiK-e#?abT^<^Hs i4fii©t:-^^^-r 

[0029] *%W<D&<&X 'J 7D tT U >J£, ^©Ht^ 
(Tm) iCiSOT, 5 0~16 0°C, $?£L<&5 5~ 
16 0°a ^e.tC^^L<{4 6 0~1 6 0°C©fii£*-f 
20 S„ *5BW©3#(45K <J 7p tv>fci\ ctLe>©tt©$5H 
t*3^T> f5I3ia»©^-^S2oJM± > -r^cfc*., 2 

[0 0 3 0] *^B^©5|tS^ U 7D tru >fcfc, 3f i40« 
tttC@fL> JIS K6301 {Cip»lbT«iJ^b7cffit»f 
#VI±. »*b<tt 1 0 0~2, 0 0 0%, «fcD#£b 
<(45 0 0~2, 0 0 0%, ^?,{r»ab<«±5 0 0~ 
1,80 Q%X&K>, #C»*b<{48 5 0~ 1 8 0 0 
%T-$>5 0 Sfe. 5£»r3£Ktes . »* b<{±5~3 5 MP 
a. J;!)*?* b<<*5~3 0MP at-$5. ^bt> 7% 
30 *#W±, jif*b<ii3~7 5%, <tt)!fri<l±3~ 
7 0 %-Cfe , E.&jkXmMt, »JKIi30~90 
%> it)$f*b<tt3 0~8 5%©i5ffl**t-So 

[0 0 3 1] #$gBJJ©3$t4tf ij 7u tf V >(4, aUMSC 
J I S K7 2 1 5£ip#&bT»£b7c*-f 7-A 
©faD^-^-Wft 5f*b<(iHDA3 0~9 
9, <fct)Sf*b<(±HDA35~99, ££l;:$?£b< 
ttHDA4 0~9 9^tt5, *5F6BJ©?it4*ijrDt 

u>«u »c, ^*©5*s^ , jrDti^><fefflv%7c«^ 

«o fc, 7•A©T : a-D^-^5lJg*sl:t©(&<]iSV^ffl3i^ 
tUt>*>, mm&&HT>A8 0~9 5©®H, H 
D A 8 5 ~ 9 5©®HT-fe-2><td^ffl^(C^l''T^X., 

[0 0 3 2] **iW©5W4Jt« u rn t U >(i, Sfi^lS 
(Mw) if, »$b<(4 30, 000~1, 00 
0, 0 0 0, J;!3»^b<ii4 0, 0 0 0-1, 00 
0, 0 0 0, £e>tl$?£b<«:5 0, 0 0 0~1, 00 
0, 0 0 0T-S5. CICT-, aS¥±9^fl: (Mw) 
tt, ^©.kd^^St^oTcy^^-^^-^a^^D 
so ?h^77-f- (GPC) CDi^ItS^lfUl^h 
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[0 0 3 3] o-^^nn-<>-b'>t> !SS&{*T-&3E 
*©ig?Wt-©i§?jg* 5 0. 0 5SS%2:fc£cfc 

i/>y;^7A, ^<Jx.«s JKV- («0 tti r PSKg 
el GMH 6 — HTj OSS*)' U 1 3 5°C 

!:tW-?x— >3>i»D7 h^77-f- (GP 
C) &T-)!JJg-f Sd^tcioTsRto^o bT 

a, mtt">*-^-xa«i ropc-i socj (is 

[0 0 3 4] #2gBJ§©3# 0 7*D tf U 12* 'J r 
D hf U > I^T ft *l7cff ft 1 mm©7"b 7. Y\Z 
■o^ ASTM 1 0 0 3£ipjJaL«i|?£bTf# 
-fXAi, $f^U<(il~5 5%, Kl±l~5 

o %x u < i* i ~ 2 o %<Dm*mtz> 0 

[0 0 3 5] 3MMI©9M4# 'J 7"o tf b >& s #^fi# 
*P (mmW-^^S. (Mw) ©ffc^^S (Mn) JC 
WfSJt (Mw/Mn) ) #, ff*'l<ttl. 5~4. 
0, <fc»3£J£b<ttl . 8~4. 0©i*tt5o 
T% ^¥±9t3-?S (Mn) ii, W-;x-i/3>f 

D^h^^7-<- (gpc) at©«ue«*t:asr3sjfa 

[0 0 3 6] #SgB.reSo r^ij7-Dtl^>j fcfc, 7*D 

W.fl-©'J>&< i:* lo©3ri/7-f>i:©roti/>/t 

S^fttts ttS-&ft©fifiS¥T% r/OtfU 5 
0 liJ^Wlttfftl^T-SS©* 5 !? $ bv>„ buI3 
r7-Dtl/>).^©tl/7-f>J fcbTBu 7-d^u> 

X l-**5 l >*©rDKl/>4Bfc<I«|{»2~l 0 
©3TU7-Y> N &#£*!.&© 2 »£U:©&^&0ij7iVt 
15. *^0#iJ7"ntl/>i:LT> $?g=bv>©*±, 
7D t b >i£&fi£tfci: fciiT-D t b >/xf U > 5- > 

[0 0 3 7] Sfc, *ll!«We r (ft) S^J fctts * 

[0 0 3 8] I*»tt#»J:7nfcrb b 

[0 0 3 9] rfttofc, **n-tzWb£ti (A) N rSte 
<Mb£*B (B) *jJ:VBfat«t!)ffli»^ns*«7;V5 
-tfhi^m (C) £^fr**o-fe>M& (I) . 
*D-b>M& (I) fcTO^ffitt (D) tfi«?*#fcfi 
i#Sg**D-fe>M« (II) * KSfirS^^n-b 
>««E (ID = (E) fci&bDb 

T»e>*ifefifirsg^^D-b>Mia£ (in) t-&*o 

[0 0 4 0] Ry^D-bWb^KJ (A) ©ft<fc0!li:bT 
«U TI3-IS3; (1) T-*^ti^)^^D-lr>{b^A J » 



(5) 

[0 0 4 1 ] L2MX2 (I) 
HftaS (1) K^T, Mi±, 5MO=A'*L 

^>fi^bT(i, *Y*i<&, ^h**>&. 7D^-> 

i-r^ua, t-7"*-;u** s-7fM, 1 
>^;^ ^*'>;u*n ^r^jvm. *if©eis*fctt 

[0042] #l(±, ztiztim— -cbmft^-z^xi) 

cfc<s WT©-MsC (2) T-S^nSo 
ii Ra-Ind (2) 

-flS5£ (2) ifu Rait K^Jl^ »*« : P*«tva 

^»^^ai:bT^i^ ^^-^a^^o^^ji^^sAs^j 

2 — tr u y 3 - tr ij J; V4 - bf 'J y 

^>H'j;v*i:b-r(is 1 f> K'J;i/S> 3--f 

[0 0 4 3] ^xn^S^aRali. *©3SS»Ut*» 
40 fiEt-%Jl^±tc N j^m^i~2 0©7;w=ie;uS, yj- 

Wgjt^ff^bT^Tfei^o dix^©R(*:e<J^S^S 

tL-cit ^^i/S, t-^;i/S> 71- 

[0 0 4 4] ^rn^§KS©4=flt 2 - 7 'J 
3-7'J 2 -^^-;uS s 3 -fxz;H, 2 - 
so ifD'jjua, 3-bro'j;uS, 2-hry^;ua, 3-t 
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y D 7l/Sfl*»»T* 0 s J6C*f * b < tt7 'J 71/fiT'fc 

hbT, mwicti, 2-7U;k 2 — o^7»j;k 

2- (5-^71/) 7'J7k 2- (5-t-7-^;V) 7 

•J7K 2- (5- h ytf-jvisynt) 7U;k 2- (5 
-tf-;i/^^;i"> , J<'i') 7>j;k 2- (4, 5-^> 
y 7 y;i/) , 2- (4, 5-v^f-;u) 7y;u*3ttfs 

[0 0 4 5 ] * fc> SC ( 2 )' «tu rindjlt W 

^d^.7i^ 'J7i/X£*t\> > 
x-7^ i/^n'<>?7xt>7 y^Kfct, 8513^ 

aaiLTtt, m«iai~2 OOT7Udr7l/S> 

S> 777i/*7i/Sx t;v3^->^ y ^> 

-7bS*7c(±-^> N /ST-$.?.o «FCx S*H»S#x -<> 

x-^va©^* < fct> 4 -ffiKss-s-bTus©**^ b 

<> RfrWCtts 7*=;u* % y-7 7 c -7i'g©'j7&< fcfc 
lo*^ >x-;i/S©4-(4(c^bT^i)^«l, £fc 

5 -(iiC^bTV^^* 5 *?* bl^o ^JC^fi: b^© 
t± v 7 x-71/g#^ >t*-7I/S© 4 bT^3 

[0046] »*b^«ift*nfc-f >9*=;H6i:bT 

-i y^-jvMs 2 -7iziK >5^-;uSs 4-7i- 
;W >x-7l/^s 4-:>-73 L 7l"l' V-r-71/Sx 4, 5- 

bv>@^^tv7c^7o^>^7^^->7 'J7i/S£ bt 

5 1 7l'~> 7 U ^ > 7 7 1 >7 'J 7VSS:^J^1" ^ 3 i: A S T- 

[0 0 4 7] ±iB©-8S5£ (1) T-7js£ix2>*7n-fe> 
fb^tt (A) ©#R£ttfcJH*0!li:bTfciu £7 (2- 
(2-7 y;v) ^>7o^>^73i^->7 y;v) 

>^A^7D7'f h\ tT7 (2- (2-7'J7l/) i/7U^ 
>^7x^->7y;i') 7\7^£AS^Cl7'f 1* N fcT7(2 
-(2-7 'J 7U) 1* >x-7V)^7V=»-'7Ai7 7D-5'f h\ 
hf7(2-(2-7 'J 71/) -f >5 i -7l/)i 7 7l/=l-'7A^7 r DV 
h\ tf7(2-(2-7 'J 71/) >7 ; -7l/)i7;V3X'7A^ 
tSU^D^ Kx t?7(2-(2-7 'J71/) 4 710^71/ 
a^AS^T^K tf7(2-(2-7 'J71/) << >r r -7V)^ 
W-^iy7x;Jk t7(2-(2-fx^V) W >7 ^ - 
7l/^77l/:^ ^£ AS77 D 5 -Y h\ tf7(2-(N-tTD y 
71/) ) -f >7 ; -71/)> ! 7l'r3-7A> ! 7D7-1' K, £7(2- 
(2-t:yi77l/) -f>f^)y;i/n-^Ai'^07^ H> 
t7(2-(2-^>\/7 U7U) 4 y^-frYJ)^-*? J±i> 
707-f K s tf7(2-(2-/f > K "J 71/) >x-7U)i77l/ 



(6) 

70 

nx>7Av7u-5^ h\ 

[0 0 4 8] bT7(2-(2-*7 'J71/) <{ )VZi 
Z9Ai7^D7/f>% £7(2-(2-7 >) )l) -l-^^7l/-T 
^7 ? -7l/)> ? 7l'3-'7Ai7 7D-7'f h\ tf7(2-(2-7y 
71/) -4-^^^ >7= r -7U)^7l/3X'7Ai77D7'l' h\ 
£7(2-(2-7 U7V) -4-7i-JK >r-JHy'J^^') 
AS77D^-f h\ t7(2-(2-7 y;i/) -4-^-7 3^71/ 4 > 
7 ; -;i/)^;i/nn'i'A>?7D^'f h\ tf7(2-(2-7y 
71/ ) -4, 5-^. > ^ V^-71/) ^71/n x 7 A 5? 7 D 5 -f 
io t7(2-(2- (5-h 'J p<^7l/i/ij71/) 7»J71/) • -f >5* 

— 71/)i77l/3 — 7 Ai77 □ v--f Fx tf7(2-(2- (5-tTx 
7l/i7y ^7l/^'J7l/) 7 "J 71/) >5 i -7l')i77l/3X'7A 
i/7 D7-f K, tf7(2-(2- (5-71^71/) 7>;71/) -f > 
7 :r x7l/)£/'7l/3^.7A^7U7^ h\ t7(2-(2- (5-^ 
^71/) 7>;7l/) -Y >7^-7l/)i77l/3 - 7 A v7 0 51" 

h\ K7(2-(2- (4,5-i7^^7l/) 7'J71/) -i >y=-)\s) 

[0 0 4 9] hT7(2-(2-7 y7l/) -Y >5 :r -7l')7N7x7 
A^7D5-f H, tf7(2-(2-7 'J71/) -f>^71/)7N7 

20 -7A^7dv^ b\ t7(2-(2-7 'J71/) >^-;u) 
7\7--7A^^7D7/f h% tf7(2-(2-7 'J 71/) ^> 
7 ^ -7^)-'^7-'7Ai7^5 i 7^ N tf 7(2-(2-7 'J 71/) -Y > 
f^)7N7-9A^7xz;K K7(2-(2-^x^7l/) 
A >^-7l/)^7^7A^7D^^ h% t7(2-(2-tTD 
•J71/) -f >^-7l/)^7-7Ai/-7P^l' h\ tT7(2-(2 
-t'Ji771/) -Y >7 ; -7l')/'N7X'7AS77D7'f h\ tf7 
(2-(2-^>^7 IJ71/) -f > 7 - ? x7l/)^7^7 A^7 0 5- 
-f h\ t7(2-(2-Y > H 'J 71/) Y>f-;i/)^7Z7A 
^7D7-f h\ tf7(2-(2-*> 'J71/) ^>7 : X7^)7^7 

30 zl^AS77D^^ Hs 

[0 0 5 0] t7(2-(2-7 'J7V) ^ >7 f -71/)^7-7 
Ai77D7^H, t!7(2-(2-7 'J 71/ ) -Y >7 ; -7l')^7 
-7A^7"DV/f K, hT7(2-(2-7 >J71/) -i 
5 L 7- 1 7A^^71/7Dv>f K7(2-(2-7 'J71/) -f > 
^^71/)^^ -7Ai7p<^-;K t7(2-(2-7 'J71/) -f > 
7 f -7l/)5 : -7-'7Ai7 7xx71/. t7(2-(2-^x-71/) 
>^-;i/)^7-7AJ77D^'f h\ tT7(2-(2-tD 
•J71/) -f >7 r -71/)^7^e7Ai77D7-f h\ t"7(2-(2 
-tr'Ji77l/) 'f >r : -7l/)^7-7Ai77D^-r t7 

40 (2-(2-^>V7 'J 71/) -f >7 r ^7l')5 1 7-'7A^7D7 
-Y h\ t7(2-(2— f > H 'J 71/) >7 r -7l')5 L ^-'7A 
y^D7-f h\ tf7(2-(2-^y 'J71/) -Y >t ; x71/)5 : -7 
-9iy7u 7 Y K^^flfS^i:^^^, 
[0 0 5 1] ZtlbOo*,, t7> (2- (2-7'j7W) 
-i >x-7U) i77l/n-'7A^7D7'f h% t7 (2- 
(2- (5-^71/) 7 'J 71/) -f>7 r -7l/) ^7Un^-7 
AS77U7^ H> t'7 (2- (2-7'j7l/) -4-7* 
-)\,^y=f-)\,) Z>)\,U-<t>l±Vt>U?4 Ys tT7 (2 

- ( 2 -^>V7 'J71/) -f >x-71/) t77l/3^>7A^7 
so Ytfit&S. b^o 
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CO 0 5 2] fSt£fbfc£*J (B) HTli, 
n^Atf* S/fls^** J:WUB®> * o-fe 

•So ^W«IT^5-">A^*Mb^h Ltli, TIB© 
-ASiC (3) fcu<li (4) t-«^Jx57;k 

[0 0 5 3] 

R 3 , A 1 - (OA 1 ) q-OA 1 R 3 2 (3) 

I 

R 8 

[0 0 5 4] 



(4) 



[0 0 5 5] St*. R3tt&JMS#l~6. »*b<tt 
;i/7'JM, 7oaz;H, ^y7n^^;H, 2-^ 

Tfcck^o q&4~3 OfiDfignr&tK $?i;L<fcfc6~ 
3 0, b<l*8~3 OT'^So 

[0 0 5 6] ±|B©^>'l/5^+-y->{i^©1t^^^ i t : 

[0 0 5 7] ©MJ7';i'*Jl>T;u = ^'7A£:, SS^7jc 

[0 0 5 8] ©h'JTM^JK-'i'Atv i/Vilf 
[0 0 5 9] @h;i/x>, i-x^OW^I^J^T-, 

[0 0 6 0] ©h 'J^T^UTVl/S-^Ai: h 

[ 0 0 6 1] ©^y#y;i/t?£S£-efc7j<#i:> h »M 

;U =; - A £ S \Z fcfo £ * 2) 7j ffio 
[0 0 6 2] tW3©/*D-feWb£» (A) i:£*&LT 
-f *>tt*mmtZit-£M£LX&. »«¥1-5 0 1 
9 5 0*&«» ^¥1 - 5 0 2 0 3 6^&*B, 



(7) 

12 

3- 1 7 9 0 0 5 ^SfEL 3- 1 7 9 0 0 6^ 

^fl¥3-2 0 7 7 0 4fm WO 9 2/0 0 3 
3 3*flt«, ftfc;i"f*Ik -f>r>ttfl;£- 

[0 0 6 3]»M^li:bTtt, *e7#!tJ!^£^w-r 
-5;n'x^* s ffl^e»n, #IH€WJB:JW*:«i:fCtt, h 

?;i/to7iz;i/) #d>, M>* (3, 5-y)b*a 

#n>, MI* (p-HJ;v) #n>v MJ* (o 
— h *d>, h;* (3, 5-^f;P7i= 

[0 0 6 4] »-f*>ttYb^«Jtt, *7*>Mt&&£ 
d -fe Wb-£$J i: fijfc T * c i: C <fc !? IS * * a -fe >-( 
20 Ji#^7r>a£2c£<b£-££fl4##i&ao ?Oi9*c7 

t*V-i7A7JftX X^l/^x^A*^^" 
*X*Xf7A#^:*>. T^^ — £Ajb?-:*>fcif 
ttmfbtlZc ^?.C6lb<lt h ij7xz;^M- 
>t7A73^^->, h 'j:7 r ^;i/7'>^-7A73^;*->, N, 
30 N-^tMI/TV^ — <5At)3-*>, 7xDt->7A* 

[0 0 6 5] ;ne»©o*., T-*>ti,-z*>>mfc-& 

h';7;i/*;H«l7> : E-'7AghL^ m«b'Jx 
^^-^Arh? (7x^1/) *<7fi^ h'J (n 

;i/7'> j &-'7A (o-b'j;i/) a-^m, YV^f-frTy 

>J7"atf;i/T> ; e-'7A7 1 (o, p-^^^;i/73i 
^-7^, h'J7? : ;l'7> ; E-'7A7 1 h7 (m, m 

TF7 (p- h 'J 7;u3t-Dp<5 L ;i/7i^;i/) h 
•j (n-^*f-;i/) 7>t-i7Af h7 (o-h'J;u) * 
■7^, h'J (n-7"^;i/) 7> ; E-'7A7 1 h7 (4-7 

[0 0 6 6] N, N-^7;i/*->l':7-'J-'i7Ajli:UT 
(i, ^Jx.«s N, N-^^7-'J-7i»rh7 (7 
so *>7^ N, 
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(7i-Jl/) **m. N, N-2, 4, 
)\,T-V-t> h7 (7i-)H *>7Sil&£f* s ^t:f<=> 
ft, S^l/^UT-^-^AJghbTtt, 0J*«* ^ 

(n-7Dt:jl/) T>^=- tfkv-Yv (^>$7)\s-*u 

5 (/<>^^D7i;;H tf^gl&fc'^ff £ft, 

yy^-VU^Y"? (7x^1/) *>75il, HJ 

[0 0 6 7] *:'7^I1^4^*1'?>'1' 

(^>^7MU7i-^) K N , N-v^T- 

;b:p- iJ z^Ar h 7^7s 7^0 71-^) 

— h, 7xDt-'7Af (^>^7WD7i 

[0 0 6 8] *«Ht*Sl^«fflf*»tt# , J7 , OtU 
>©©£Cffli>£ft5.**n-fe>ft&& (I) BrS£ 
«fc!5ffl^£ftaW«7 7 >'i'5- , 7Afl:£-fe (C) MU TIB tt 

(5) T-«^fti.<b^T-$>So 
AlR4 s R5tX(3- ( s +t)) < 5 ) 

(BE— «S (5) 4>, R 4 *5<t7JfR5(i, Jfft-tftJSftb- 

x%.m$Li~ i o©7vi/=*;i/g, -v^dtm^ t 

h 'J 7^iD7i- jufi&ircBJ&aS^rb 

u s*5«ttKtj±, o<s + t^ 3 zmtzi-amomm. 

) 

[0 0 6 9] ±13©— flSSt (5) tS^^2>ta7;i/? 30 

h y ■< v ^;u7;u ^ — >7 As h'J-n- y^)VT)v i 

-i^A, hiJ-n-^W^?- 1 )^ HJ-n- 
^^VT'JUS.-^A^© I- yTVl^VTJl/S.X^A ; 

t k ij h\ iM v7"d t:;v7';v5-H 7 Ab H y h\ 

-7 Ah K 'J K ; S^f^l/T^x^A^D 'J K, i?*?- 
)\,7)\>K — Ok^?^ H ; /fil/7J^-'7A*7Jri' 

KStfWStfc*. Cft&©fl;61M±2*tt±© 
[0 0 7 0] jj£ Lv>*«l7'7i/^x.7A<b£ ! &i«u h'J 

!J — n — ~7~ ^ )\* ^ — "7 An hU-n-'v+i'^V so 
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'-■7A, h 'J -n—*Z : f-)VT)\'X.=.'7l±tt.X<D Y 'J 
7M;i'7;K- l 7At*!), ife^S h ') 

xf-^7;Kxe7A, h HV/f^Kx^Af* 
5. 

[0 0 7 1 ] *«wo»tt*'JrDKW>©Mitt:fflv^ 
£>ft£* * o-fe >««£© 1 o©<it§-c-;fc£>ffll$§^ * a 
-fe>M^ (ID tffl^&ftifKtfrFSH* (D) tLT 

tfttww&^istts fc*i^?fif*©^-rft4fl!^T 
*«4sttHu 5~3oo/zm, b < & 1 

0~2 0 0>um©, ^&#fc^bteI&K©ftt*8&H{*;»;|& 
^T-feDs tb*B»*55 0~1,0 0 OmVgs b 
<(il 0 0-7 0 OmVgCSSBtC&tK SBJL^^A 5 
0 . 3~ 2 . 5 m3/gCD®BlCfc3^?LK©8$*5^T-;fc 

[ 0 0 7 2] f2&$SSK#4^ffi&fc LTli, &BBMb#lx 
7cti«Si02s AI2O3S MgO, Ti02> ZnO 
*fctt:ji&©a6»#lfSl/<, ±$7}£:bTSiO 
2, *fcttAl203*«***ffitt:5W$fc:#* b^o <fc 
D*flcW««Wft6«J4:bTH:. S i 0 2 , A 1 2 0 3 , 
MgO, S i O2-A 1203, Si02-MgO, SiO 
2-T i02, S i 02-Al203-MgO^*^(f 6 
ft, #C-S i02* s #£bV\, 

[0 0 7 3] *fc-, 'J 7DKV >©§Sit 

Ctt, f9ES«rS^^D-fe>««E (II) 
•7Ajb^ (E) *i»ttIbT»6ftfcffl^S^^o-b> 

(in) zm^zztb-cgZo ^mr)vs.=.ryA 
Its® (E)'tt. rat u >©«•&{; 5ta:oTBfiiBSJ# 
S^^D-fe>M« (ID ttt)lzmaLXi)^<, * 

(II) fcttS'Jji, 7Dtu>©16lSCM 

■rsc:i:*-cg'So s«»r;u^=.-7A{b-&t) (E) i:b 
Tii, ±lB-iB!a (5) -e^;**i2>*rltT;i/5-"7Afb 

[0 0 7 4] *^BJ§©5tt4#ij7-DhU>©©jt^Si: 

t'^Vx -^>^>s ^.r^>, 'fvti' 

■C3n/7 0^ (») s-&^*i>^7 'j-a^rffi, * 
c: n e> © r n -b ^ © 2 w ± * t> * fc a r d -ir ^ 

[0 0 7 5] ±ffi©«^ac*»* (tt) a^Sftfflix 

am, fi»©f-^5--t'^iii^:J;5tu7-f 
>!is© (») fi^R^tEW* (tt) m&0kmmmt< 

fti>o iirls »?fii^®i^JT-feS7j<^©?¥<£ 

Tt, (tt) a^SK- 5 0~ 1 5 0°C, »^ b<ii- 
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10~10 0°CT\ ttlzUfS. L<1*2 0~8 0°CT% 
(ft) 8^ff*t*ilE-7MPa, »IL<liO. 2 
~5MPalz|i^-rs«td^ 7*otb> > ^b<li, 
rn e u > t 7d tf u >JiW©;t b 7 ^ > i: ©}g-£$j£ 

[0 0 7 6 ] *«W0»tt#yrDVf uxi, ^D-t 
><b£t> (A) z-StsMm ( I ) % (ID (II 

i) fc&ffl-rsciiiKcfcoT, rpt:u'>©a^iafi© 

» * 7n * *©£{*EJU#»#$ftfcffl^Tl!£3n* 
[0 0 7 7] (ft) K-&5i&l*'Tffc, <fi*CJ&UTfttt 
TlMtlWJhak «^WRJRMs #*i»±*k M*£#Js » 

[0 0 7 8] #a«l©3iM£# 'J rn bTU>tt, Httt> 
[0 0 7 9] 

[0 0 8 0] (1) T-f V***-» K4M» 
(1 5) :SI«««fcbTs B*S^(tt)ttt^rjE 

ol-gx2 7 0j m&&) zm^Xs mi&ofimx- 

[0 0 8 1] (2) 2, 1 -&A£J&£&B-r«Haii 

*«trj i , 3 -m\Rifctz&m*zmmm-& ■. m%. 

mWtLX, B*S^ (tt) ttSi TJEOL-GX2 7 40 
Oj *H*T, S5iEO»«T?aSLfc 0 tfcfcB 

TRBJMftfclU 0. 0 2 mo 1%X$>Z> 0 (fffi:mol 
%) 

[0 0 8 2] (3)H£(Tm) : MfillBi: l/T, -M 

> • i;k7-tt» r D s C 7 S*«jt*»«»«f 
Itj (HA«) fcJS^T, Wa©*iST«*Lfc. (* 
(ft : °C) 

[0 0 8 3] ( 4 ) «»fflJtf, * AtiqftVr&ft : TI3© 

'J 7n 2 0 0*CfSl!¥, XU7> so 



7ff 

U 1 mmO>>- h £fM£b7c<, C;Jl£ 3 CCT-tfr 
<K*4-!K X>JIS K6301 tci^^l bT, J I S 
<aiSS!l>MonsantottK rrensome 

t e r - 1 o oL-^-^)mmmj (m&z) 

v*m 7 cm, mum 2 cm, ^ 
D^^^K^tT— K 5 0 0mm/mi n (3Mfi : WSi 
WTJ % s Vm&BL MP a) 
[0 0 8 4] ( 5 ) V : ±13 ( 4 ) £ffltt©<K 

*4(t^ > 5« £ b SfflTM Lferu^-htftffl 
U JISK6301 KiPSSbT, J I S© 
^USSfcK-fci^U 1 0 0%{$5ilU 1 O^FeS 

«ix*o : %) 

[0 0 8 5] ( 6 ) EEtt*#»S* : ±13 ( 4 ) tcggffi© 
<K**ttJ«> Btft i: HO bg«T-m& Lfe7i/X^-h^ 
JIS K 6 3 0 ItiWJfibT, lB»WKfl-6 

U 7 0°CT-2 2RfBB«l*bfcO'fe, KM>t«K»)fil 
U $ 6 \Z 3 0 »«©JP$ ?:SiJ^ bfeo ffiW*^ffi*© 

[0 0 8 6] (7) ri-at-t-mm : ±gB (4) t 
BV© <KKftt8 > ■« 4: PI bS^T-ff fiR b fc 7*1/ * > 
-h^ffifflb, IBf»fl«jt:#r-fetfev^feiaKH-.*6«c«iax 
J I SK 7 2 1 5 tfDlU *^7A©faC^-^- 
®S4ffl«bfe, 

[0 0 8 7] (8) SS^fl^S (Mw) N *J«trjc^- 
(SS¥*a^fi (Mw) ©Rjp*9«-f * (M 
n) tctt-rstt (Mw/Mn) ) :*7AtLt s IV 
- (ft) tl rpSKgel GMH 6 — H T j (ftffl 
*) ^ffifflb, jW^BiibT, >i7*-^-Xttig TG 

pc - 1 5 o cj («ia«) 4fflv>.T, mmvismx-m 

[0 0 8 8] ( 9 ) ^ X : ±13 ( 4 ) tE«©<K» 
f^J5K> SIS kHt Ift-M b fc y U ^ h ftffiffl 
bs IBSWt:iT%lfe^&tW»H-*fflV^T^ ASTM 1 

0 0 3l;MU MX^Itebfe. (*<4:%) 

[0 0 8 9] (10) ^;i/h7D-l/-h (MFR) : 
JIS K 7 2 1 Otifiaib-r, 4 (2 

1 . 1 8N*J?ST, 2 3 0°C^ffT) T'SJ^bfc. (* 
ffi : g/1 0^-) 

[0 0 9 0] ^JS^J 1 

C3¥^^'J7-PtU> (ELPP- 1) ©|£g;i +»t 
S*«»*ixfert$«l. 5 U v hJV<D*-b*V-7 
T;i/$^dr-y-> (B) hbT, IV-7^V'tS 

TMMAO 3Aj (^ffi^) £\ Alli^©fl:i:bT 
3. 2xlO-3moK Sftrotl/^yT-^S 0 
OmlflDA, 3 0°Ct«*»!&:* i e>5^P^« i bfco ^© 
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^*D-b>ft^ft (A) tbX, tf7, (2- 
(2-7 'J )l) 4 >x-;V) ^3Z")Ay^D7^ H 
SZrI?St!}9. 8 x 1 0" 6 mo 1 i:, MMAOS 
AlI?Oli:LTl. 7xlO-3moltS:15^ 
ffi£Lfc**'n-fe>«»E (I) £, 2 0 0mlOM7' 

asu 2a#ia©iHx 3 0"c©— ^BE*"ca^*ffofc 0 

2 0mlO^* < /-^tflEAf4ikCJ:o 

[0 0 9 1] *©&, /ntl/> ; E/'T- ^b, 
h;bx>lOOOmUiD^ 5 0"CT9 0^H»j*l/ 
fc„ **v-/u*5 0ml, TkSHb^HJ^A 

45 g, Mtdc2 5 OrnlSJo^ 7 O'CT 9 Ofl-BB«# 

bfc. &?ff*© Y)\sx.y\z±m.<D*$ ;u$SP^.«fiiJ 

<6*LT* 5 8 g©PM4tf U7-atb>£?#fc 0 
[0 0 9 2] C5*t4^'jrDtrb> (ELPP- 1) © 

*tbT, 2, 6-y-t-7*^-;i/--p-^uv/— 

0. imsg5©i!i^T-ig-&bfc*©*, m.wnwm.3& 

ti^^^hU^MODEL 3 0C150j 

©^#-9— mvt2 o o-c-csa-msn 

•*>fry (1 5) #0. 4 0 9T-, 2, 1 -if A 

RtefciSB-f SSfMtefl'O. 2 8mol%, 1, 3- 

feio. 0 2mol%m M£ (Tm) #141^ 

nm^ft^m. (Mw) #2 4 6, ooo, ^^t^* 

(Mw) ©RTO^* (Mn) {c# 
fSJt (Mw/Mn) ) #2. 4T-&D, MFR^ 1 . 
6g/10^oto 

[0 0 9 3] ±Ki:H«©3WreSW4# U 7*d t b >© 
[00 9 4] 2 

C3*t£* 'J7-n£b> (ELPP-2) ©i^igD 

£, 7fUXJ*V> (B) i:bT, SV-T^^ttS 
TMMAO 3Aj (ffiffi&) 4, Alfl^©S£:bT 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original pr cisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The metallocene catalyst containing the organoaluminium compound (C) used by the metallocene compound 
(A), the activation compound (B), and request (I), The supported type metallocene catalyst which particle support (D) 
was made to support this metallocene catalyst (I), and was acquired (II), Or it is polypropylene which uses for a 
catalyst either of the supported type metallocene catalysts (III) which this supported type metallocene catalyst (II) 
was made to add an organoaluminium compound (E), and were acquired, and is obtained. Different-species 
combination in which ** isotactic pentad molar fraction (15) by the nuclear-magnetic-resonance spectrum originates 
in 0.150-0.749, **2, and .1 -insertion reaction 0.1 1-20-mol%, ** Elastic polypropylene whose ** melting point (Tm) the 
different^species combination resulting from 1 and 3-insertion reaction is 0-10-mol%, and is 50-160 degrees C. 
[Claim 2] Elastic polypropylene uses this polypropylene and is JIS. Elastic polypropylene according to claim 1 which is 
polypropylene which has 30 - 90% of value in 3— 75%, and a compression set 100 to 2,000% in 5 - 35MPa and a 
permanent set in breaking strength in the elongation after fracture measured and obtained based on K6301 . 
[Claim 3] Elastic polypropylene uses this polypropylene and is JIS. Elastic polypropylene according to claim 1 or 2 
which is polypropylene which has the value of HDA 30-99 in the durometer degree of hardness of Type A measured 
and obtained based on K7215. 

[Claim 4] Elastic polypropylene of claims 1-3 given in any 1 term given elastic polypropylene is polypropylene which 
has the value of 30,000-1 ,000,000 in weight average molecular weight (Mw). 

[Claim 5] Elastic polypropylene is attached to a press sheet with a thickness of 1 mm obtained using this 
polypropylene, and it is ASTM. Elastic polypropylene of a claim 1-4 given in any 1 term which is polypropylene which 
has 1 - 55% of value in Hayes measured and obtained based on 1003. 

[Claim 6] Elastic polypropylene of a claim 1-5 given in any 1 term given elastic polypropylene is polypropylene which 
has the value of 1.5-4.0 in molecular weight distribution (ratio to the number average molecular weight (Mn) of weight 
average molecular weight (Mw) (Mw/Mn)). 



[Translation done.] 



2003/11/10 10:07 



http://www4.ipdljpo.go.jp/cgi-bin/tran web cgi ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words ar not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to elastic polypropylene excellent in 
transparency. It is related with the elastic polypropylene which was excellent in flexibility and elastic-recovery nature 
with transparency in more detail. 
[0002] 

[Description of the Prior Art] Generally, it is thought [ that the most of crystalline polypropylene is isotactic, or ] that 
it consists of syndiotactic structure, and, as for amorphous polypropylene, the most is considered to consist of atactic 
structure. 

[0003] On the other hand, the polypropylene by which fractionation might be carried out is indicated by U.S. 
JP,3,175,999,B from the polymer mixture which contains isotactic polypropylene and atactic polypropylene as a major 
component, and it is indicated that it is elastic polypropylene which has the elastic property to which this 
polypropylene originated in the solid block structure which arranges an isotactic block and an atactic block by turns. 
[0004] The method using the catalyst containing the supported titanium halide or vanadium halide is indicated by 
German JP,300,293,B as a method of manufacturing the so-called solid block amorphous-crystallinity polypropylene in 
a polymerization-reaction stage of having the solid block structure which such an isotactic block and an atactic block 
arranged by turns. Moreover, the method using the catalyst which contains in U.S. JP,4,335,225,B the tetrapod alkyl 
zirconium or tetrapod alkyl titanium supported by the metallic oxide is indicated. 

[0005] Since these so-called heterogeneity (heterogeneous) catalysts have two or more uneven catalytic activity 
points, the product obtained using this turns into mixture of two or more uneven polymer which can be classified by 
the extraction judgment which used the solvent. The various fractions classified from this mixture have molecular 
weight and molecular weight distribution typically different, respectively, and become that from which those physical 
properties also differed mutually. 

[0006] On the other hand, if a metallocene catalyst is used, it is known that the polymer of atactic structure, isotactic 
structure, or syndiotactic structure can be manufactured alternatively. Especially, by you WEN and others (Ewen), if 
the bridge formation metallocene catalyst of racemic structure is used as indicated by "J.Am.Chem.Soc, 106, and 
6355-6364 (1984)", isotactic polypropylene can be manufactured, and on the other hand, if the bridge formation 
metallocene catalyst of meso structure is used, atactic polypropylene can be manufactured. 
[0007] And it is a metallocene catalyst which can manufacture the polypropylene which has elasticity. What was 
reported to "J.Am.Chem.Soc, 113, 8569-8570" (1991) by a chain (Chien), RINASU and others (Unas), "A chain 
(Cheng), BABU and others (Babu), macroscopic leakage-at-bulb KYURUZU (Macromolecules), By 25, the things 
reported to 6980-6987 (1992)" and RINASU (Unas), and bosses (Dong) There are some which were reported to 
"macroscopic leakage-at-bulb KYURUZU (Macromolecules). 25, and 1242-1253" (1992). 

[0008] However, the catalyst reported with these reference had polymerization activity as low as 3.5x105 (g-polymer 
/ mol-Metal) grade, and it was what does not exceed the molecular weight 200,000 of the obtained polymer, either. 
Moreover, since composition of this polypropylene was so homogeneous that it dissolved completely in diethylether, it 
was not what can do so the elastic property resulting from the above-mentioned solid block structure. Furthermore, 
according to the place reported, the melting point of this polypropylene was [ the **** tension of less than 70 
degrees C and elongation ] 12.1MPa(s) 1300% at the maximum. 

[0009] On the other hand, isotactic structure and atactic structure include the solid block structure which exists by 
turns, and Weymouth and others (Waymouth) has proposed the new metallocene catalyst which can manufacture the 
elastic polypropylene which can have elasticity extensive for this reason by ****** 9-510745. The catalyst proposed 
here is a non-constructing bridge metallocene catalyst which mainly contains a substitution indenyl group as a ligand. 
This catalyst is a speed later [ than the insertion speed of an olefin ] and earlier than the average duration which 
makes a single polymer chain, and can be contributed to control of the polymer molecular structure. Consequently, it 
is polymerization-reaction process and the solid block structure may be formed into a polypropylene chain. 
[0010] Generally such elastic polypropylene is called ERASUTOME rucksack polypropylene. It is known that the 
elastic polypropylene of these former has a performance of the same grade as soft polyvinyl chloride in 
elastic-recovery nature. Moreover, JIS Also in the durometer degree of hardness of Type A measured and obtained 
based on K7215, it has the about 70 to 95-HDA performance typically, and it is known that this is also in the 
performance level for which it can substitute about a part of soft polyvinyl chloride, 

[0011] However, this inclination is remarkable in the use which the elastic polypropylene of these former is inferior to 
soft polyvinyl chloride in transparency, and is especially asked for the comparatively high durometer degree of 
hardness whose durometer degree of hardness of Type A is about 85 to 95 HDA. As a substitute of the polyvinyl 
chloride with which we are anxious about the bad influence to environment, in order to use polypropylene, 
development of the elastic polypropylene which has high transparency even in the use as which a such comparatively 
high durometer degree of hardness is required was demanded. 
[0012] 

[Problem(s) to be Solved by the Invention] this invention aims at offering elastic polypropylene excellent in 
transparency. Especially, it aims at offering the elastic polypropylene which has high transparency and high elasticity 
for the purpose of offering the elastic polypropylene which has high transparency even in a comparatively high 
durometer degree of hardness. 
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[0013] 

[Means for Solving the Problem] this invention is shown by the following. 

(1) The metallocene catalyst containing the organoaluminium compound (C) used by the metallocen compound (A), 
the activation compound (B), and request (I), The supported type metallocene catalyst which particle support (D) was 
made to support this metallocene catalyst (I), and was acquired (II), Or it is polypropylene obtained using either of the 
supported type metallocene catalysts (III) which added the organoaluminium compound (E) for this supported type 
metallocene catalyst (II), and were acquired. Different-species combination in which ** isotactic pentad molar fraction 
(15) by the nuclear-magnetic-resonance spectrum originates in 0.150-0.749, **2, and 1 -insertion reaction 
0.11-20-mol%, ** Elastic polypropylene whose ** melting point (Tm) the different-species combination resulting from 
1 and 3-insertion reaction is 0~10-mol%, and is 50-160 degrees C. 

[0014] (2) Elastic polypropylene uses this polypropylene and is JIS. Elastic polypropylene given [ which is 
polypropylene ] in (1) term which has 30 - 90% of value in 3 - 75%, and a compression set 100 to 2,000% in 5 - 35MPa 
and a permanent set in breaking strength in the elongation after fracture measured and obtained based on K6301. 
[0015] (3) elastic polypropylene — this polypropylene — using — JIS K — 7215 — being based — measuring — 
obtaining — having had — a type — A — a durometer — a degree of hardness — setting — HDA — 30 - 99 — a 
value — having — polypropylene — it is — ( — one — ) — a term — or — ( — two — ) — a term — a publication — 
elasticity — polypropylene . 

[0016] (4) Elastic polypropylene of (1) - (3) term whose elastic polypropylene is polypropylene which has the value of 
30,000-1,000,000 in weight average molecular weight (Mw) given in any 1 term. 

[0017] (5) Elastic polypropylene is attached to a press sheet with a thickness of 1mm obtained using this 
polypropylene, and it is ASTM. Elastic polypropylene of (1) - (4) term which is polypropylene given in any 1 term which 
has 1 - 55% of value in Hayes measured and obtained based on 1003. 

[0018] (6) Elastic polypropylene of (1) - (5) term whose elastic polypropylene is polypropylene which has the value of 
1 .5-4.0 in molecular weight distribution (ratio to the number average molecular weight (Mn) of weight average 
molecular weight (Mw) (Mw/Mn)) given in any 1 term. 

[0019] _ j 

[Embodiments of the Invention] 0-10-mol the requirements for % and propertyl of coming out J-ized are computed 
based on the measurement result of 13C nuclear-magnetic-resonance spectrum to which different-species 
combination to which different-species combination in which ** isotactic pentad molar fraction (15) originates in 
0.150-0.749, **2, and 1 -insertion reaction among the requirements for property-ized which specify the elastic 
polypropylene of this invention originates in **1 and 3-insertion reaction 0.1 1-20-mol% followed the following methods 

[0020] That is, the polymer which is a specimen was dissolved in the mixed solution (o-dichlorobenzene / 
benzene-bromide = 8 / double quantitative ratio) of o-dichlorobenzene and the benzene bromide so that the 
concentration in the inside of the solution might become 20 % of the weight, and 13C nuclear-magnetic-resonance 
spectrum was measured on conditions (67.20MHz and 130 degrees C) about this solution. As a measuring device, 
"JEOL-GX270" (tradename) by JEOL [ Co., Ltd. ] Co., Ltd. can be used, for example. 

[0021] "An isotactic pentad molar fraction (15)" means the isotactic molar fraction in the pentad unit in the olefin 
polymer chain measured by 1 3C nuclear-magnetic-resonance spectrum proposed by "macroscopic leakage-at-bulb 
KYURUZU" (Macromolecules 6, 925-926 (1 973)). such as ray ZAMBERI (A. Zambelli). Attribution of the peak in 
measurement of 1 3C nuclear-magnetic-resonance spectrum followed the imputed determining method proposed by 
"macroscopic leakage-at-bulb KYURUZU (Macromolecules 8, 687-689 (1975))", such as ray ZAMBERI (A. Zambelli). 
[0022] The isotactic pentad molar fraction (15) of requirement for property-ized ** is the rate of the propylene unit 
which exists in all the propylene units in an olefin polymer molecule and which is carrying out five meso combination 
continuously, as described above. Therefore, a low shows [ an isotactic pentad molar fraction (15) ] that isotactic 
nature is a low, i.e., low stereoregularity. the elastic polypropylene of this invention — an isotactic pentad molar 
fraction (15) — 0.150-0.749 — it is — desirable — 0.200-0.749 — it is 0.250-0.749 still more preferably 
[0023] With "2 and different-species combination resulting from 1 -insertion reaction" of requirement for 
property-ized **, and "different-species combination resulting from 1 and 3-insertion reaction" of ** It is based on 
the method indicated by the "polymer" (Polymer, 30, 1350-1356 (1989)) proposed by Tsutsui (T. Tsutsui) etc. by 13C 
nuclear-magnetic-resonance spectrum It is the abundance of the different-species combination resulting from 2 in 
olefin polymer chain measured, 1 -insertion-reaction and 1, and 3-insertion reaction. 

[0024] the different-species combination resulting from 2 of requirement for property-ized **, and 1 -insertion 
reaction — 0.11-20-mol% — desirable — 0.1 1-18-mol% — it is 0.11-15-mo1% still more preferably 
[0025] the different-species combination resulting from 1 of requirement for property-ized **, and 3-insertion 
reaction — 0-10-mol% — desirable — 0-8-mol% — it is 0~5-mol% still more preferably 
[0026] Especially the elastic polypropylene of this invention has the outstanding flexibility and outstanding 
elastic-recovery nature, and transparency, when the amount of different- species combination of requirement for 
property-ized ** and ** is constituted by the range of the above-mentioned publication, in addition, the total mol of 
all the propylene units from which both different-species combination resulting from 2, different-species combination 
resulting from 1 -insertion reaction ] and 1. and 3-insertion reaction constitutes elastic polypropylene — it is a rate 
over a number 

[0027] ** melting point (Tm) computes 50-1 60 degrees C of requirements for property-ized of coming out, among the 
requirements for property-ized which specify the elastic polypropylene of this invention based on the measurement 
result by the differential scanning calorimeter (DSC) according to the following methods 

[0028] The melting point (Tm) is measured here using the "DSC7 type differential scanning calorimetric analysis 
meter" by Perkin-Elmer. First, after carrying out the temperature up of the polymer which is a specimen from a room 
temperature to 230 degrees C the speed for 30-degree-C/and holding it for 10 minutes at this temperature, it holds 
for 10 minutes at a temperature fall and this temperature to -20 degrees C the speed for -20-degree-C/. Then, when 
carrying out the temperature up the speed for 20-degree-C/anew, temperature which shows the peak of dissolution 
was made into the melting point. 

[0029] The elastic polypropylene of this invention has preferably 50-1 60 degrees C of 55-1 60 degrees C of values of 
60-160 degrees C still more preferably in the melting point (Tm). The elastic polypropylene of this invention may have 
two or more, i.e., the two or more melting points, for the peak of the aforementioned dissolution in the range of these 
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values. 

[0030] It excels in elastic-recovery nature and the elastic polypropylene of this invention is JIS. Preferably, 100 to 
2,000%. the elongation after fracture measured based on K6301 is 500 - 1,800% still more preferably, and is 850 - 
1 800% especially preferably 500 to 2,000%. Moreover, breaking strength is 5-30MPa more preferably five to 35 MPa. 
And a permanent set is 3 - 70% more preferably 3 to 75%, and a compression set has 30 - 85% of range more 
preferably 30 to 90%. 

[0031] the elastic polypropylene of this invention — flexibility — excelling — JIS the durometer degree of hardn ss 
of Type A measured based on K7215 — desirable — HDA 30-99 — more — desirable — HDA 35-99 — it has HDA 
40-99 still more preferably The elastic polypropylene of this invention does so the outstanding effect that the use 
with the comparatively high DEYURO meter degree of hardness of Type A made inadequate [ the transparency of the 
mold goods obtained ], i.e., this degree of hardness, has high transparency especially even in the range of HDA 80-95, 
and a use which is the range of HDA 85-95, when conventional elastic polypropylene is used especially. 
[0032] the elastic polypropylene of this invention — weight average molecular weight (Mw) — desirable — 
30,000-1,000,000 — more — desirable — 40,000-1,000,000 — it is 50,000-1,000,000 still more preferably Here, 
weight average molecular weight (Mw) is computed based on the measurement result of the gel permeation 
chromatography (GPC) according to the following methods. 

[0033] The polymer which is a specimen is dissolved in o-dichlorobenzene so that the concentration in the inside of 
the solution may become 0.05 % of the weight, and about this solution, a mixed polystyrene gel column, for example, 
"PSKgel GMH6-HT" (tradename) by TOSOH [ CORP. ] CORP., is used for a column, and it asks by measuring by the 
gel-permeation-chromatography (GPC) method at 135 degrees C. As a measuring device, "GPC-150C" (tradename) 
by Waters is used, for example. 

[0034] It is attached to a press sheet with a thickness of 1mm obtained using this polypropylene, and the elastic 
polypropylene of this invention is ASTM. Hayes measured and obtained based on 1003 has 1 - 20% of value especially 
1 to 50% 1 to 55% preferably. 

[0035] the elastic polypropylene of this invention — molecular weight distribution (ratio to the number average 
molecular weight (Mn) of weight average molecular weight (Mw) (Mw/Mn)) — desirable — 1.5-4.0 — it has the value 
of 1.8-4.0 more preferably Here, number average molecular weight (Mn) is computable based on the measurement 
result of the gel-permeation-chromatography (GPC) method. 

[0036] The "polypropylene" said by this invention is a propylene homopolymer, or a propylene/olefine copolymer with 
at least one olefin other than a propylene and a propylene. This propylene/olefine copolymer are the weight criteria of 
a copolymer, and it is desirable that it is the copolymer which includes a propylene unit 50% of the weight or more. As 
the above "olefins other than a propylene", the olefin of carbon numbers 2-10 other than a propylene can be 
illustrated, and, specifically, the olefins of the carbon numbers 2-10 except propylenes, such as ethylene, 1-butene, 
1-hexene, and 1-octene, and two or more sorts of such mixture can be illustrated. As polypropylene of this invention, 
a propylene homopolymer, or a propylene / ethylene random copolymer is desirable. 

[0037] Moreover, a "(** )polymerization" expresses the meaning of homopolymerization or copolymerization on these 
specifications. 

[0038] The following catalyst is used as a catalyst which manufactures this elastic polypropylene. 
[0039] That is, they are the metallocene catalyst (I) containing the organoaluminium compound (C) used by a 
metallocene compound (A), an activation compound (B), and request, the supported type metallocene catalyst (II) 
which made particle support (D) support this metallocene catalyst (I), or the supported type metallocene catalyst (III) 
which added the organoaluminium compound (E) for this supported type metallocene catalyst (II). and was acquired. 
[0040] As an example of this metallocene compound (A), the metallocene compound expressed with the following 
general formula (1) can use it suitably. 
[0041] L2MX2 (1) 

In a general formula (1), M is titanium, JIRUKONIMU, or a hafnium. Even if X is the same each respectively, it may 
differ, and it is chosen from a halogen, an alkoxy group, and the hydrocarbon group of carbon numbers 1-7. A fluorine, 
chlorine, a bromine, and iodine can be illustrated as a halogen. As an alkoxy group, a methoxy machine, an ethoxy 
basis, a propoxy group, an isopropoxy group, a butoxy machine, a t-butoxy machine, a hexyloxy machine, a 
cyclohexyloxy machine, etc. can be illustrated. Annular alkyl groups, such as a cyclo propyl group which may be 
replaced as a hydrocarbon group of carbon numbers 1-7 by the chain-like alkyl group and the aforementioned 
chain-like alkyl group which have the straight chain or branching of a methyl group, an ethyl group, a propyl group, 

1- propyl group, n-butyl, j-butyl, t-butyl, s-butyl, a pentyl machine, a hexyl machine, a heptyl machine, etc., a cyclo 
butyl, and a cyclohexyl machine, etc. can be illustrated. 

[0042] Even if L is the same each respectively, it may differ, and it is expressed with the following general formulas 
(2). 

Ra-lnd(2) 

Ra expresses the hetero aromatic machine of the monocycle formula containing the hetero atom chosen from the 
group which consists of an oxygen atom, a sulfur atom, and a nitrogen atom, or a polycyclic formula among a general 
formula (2). As an aromatic machine of the monocycle formula containing an oxygen atom, or a polycyclic formula, a 
furil machine and a benzo furil machine can be illustrated and 2-furil machine, 3-furil machine, etc. can be mentioned 
as a furil machine. Moreover, as an aromatic machine of the monocycle formula containing a sulfur atom, or a 
polycyclic formula, a thienyl group and a benzo thienyl group can be illustrated and 2-thienyl group. 3-thienyl group, 
etc. can be mentioned as a thienyl group. As an aromatic machine of the monocycle formula containing a nitrogen 
atom, or a polycyclic formula A pyrrolyl machine, a pyridyl machine, an indolyl machine, and a quinolyl machine can be 
illustrated, as a pyrrolyl machine 1 -pyrrolyl machine, 2-pyrrolyl machine, and 3-pyrrolyl machine as a pyridyl machine 

2- pyridyl machine, 3-pyridyl machine, and 4-pyridyl machine can be mentioned as an indolyl machine, and 1 -quinolyl 
machine and 3-quinolyl machine can be mentioned as 1 -indolyl machine, 3-indolyl machine, and a quinolyl machine. 
[0043] The hetero aromatic machine Ra may combine the substituents which the alkyl group of carbon numbers 1-20, 
the aryl group, the aralkyl machine, the alkoxy group, and the substitution silyl machine may be replaced on the atom 
which forms the aromatic machine, and adjoin, and the cyclic structure may be formed. As these concrete 
substituents, a methyl group, an ethyl group, t-butyl, a phenyl group, a vinyl group, a methoxy machine, a trimethylsilyl 
machine, a vinyl dimethylsilyl machine, a phenyl dimethylsilyl machine, a methoxy dimethylsilyl machine, etc. can be 
mentioned. 
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[0044] In a hetero aromatic machine, 2-furil machine, 3-furil machine, 2-thienyl group. 3-thienyl group, 2-pyrrolyl 
machine, 3-pyrrolyl machine, 2-pyridyl machine, 3-pyridyl machine, 4-pyridyl machin , a benzo furil machine, a benzo 
thienyl group, 3-indolyl machine, 1-quinolyl machine, and 3-quinolyl machine are suitable, are a funl machin still more 
preferably, and are 2-furil machine especially preferably. Specifically as a 2-furil machine, 2-furil, a 2-benzo furil, 
2-(5-methyl) furil, 2-(5-t-butyl) furil, 2-(5-trimethylsilyl) furil, 2-(5-vinyl dimethylsilyl) furil, 2- (4, 5-benzo furil), and 
2-(4, 5-dimethyl) furil can be mentioned. 

[0045] Moreover, "Ind" expresses an indenyl group and a cyclo PENTA phenan thrill machine among a formula {21 
This indenyl group and the cyclo PENTA phenan thrill machine may be replaced by substituents other than the 
aforementioned hetero aromatic machine. As this substituent, the alkyl group of carbon numbers 1-20, an aryl group, 
an aralkyl machine, an alkoxy group, a substitution silyl machine, a benzo basis, a substitution benzo basis, etc. can be 
illustrated, and an aryl group or a benzo basis is desirable. The mode which at least one of a phenyl group and the 
naphthyl groups has especially preferably [ that this substituent has combined / of the indenyl group / with 4-grades 
at least ] and specifically combined with 4-grades of an indenyl group, or the mode which two benzo bases have 
combined with 4-grades and 5-grades of an indenyl group, respectively is desirable. Especially a desirable thing is a 
mode which the phenyl group has combined with 4-grades of an indenyl group. 

[0046] As a replaced desirable indenyl group, specifically, a 1 -methyl indenyl group, 4-methyl indenyl group, 2-phenyl 
indenyl group, 4-phenyl indenyl group, 4-naphthyl indenyl group. 4, and 5-benzo indenyl group can be illustrated, and 

4- methyl SHIKUROPENTA phenan thrill machine and 5-methyl SHIKUROPENTA phenan thrill machine can be 
illustrated as a replaced desirable cyclo PENTA phenan thrill machine. 

[0047] As an un-limiting-example of the metallocene compound (A) shown by the above-mentioned general formula 
(1) Screw (2-(2-furil) cyclo PENTA phenan thrill) zirconium dichloride, Screw (2-(2-funl) cyclo PENTA phenan thrill) 
hafnium dichloride, Screw (2-(2-furil) indenyl) zirconium dichloride, Screw (2-(2-furil) indenyl) zirconium dibromide, 
Screw (2-(2-furil) indenyl) zirconium methyl chloride, A screw (2-(2-furil) indenyl) zirconium dimethyl screw 
(2-(2-furil) indenyl) zirconium diphenyl, Screw (2-(2-thienyl) indenyl) zirconium dichloride Screw (2- (N-pyrrolyl)) 
indenyl zirconium dichloride. Screw (2-(2-pyridyl) indenyl) zirconium dichloride, screw (2-(2-benzo furil) indenyl) 
zirconium dichloride. screw (2-(2-indolyl) indenyl) zirconium dichloride, [0048] Screw (2-(2-qumolyl) indenyl) zirconium 
dichloride Screw (2-(2-furi I)- 1 -methyl indenyl) zirconium dichloride, Screw (2-(2-furil)-4-m ethyl indenyl) zirconium 
dichloride! Screw (2-(2-furil)-4-phenyl indenyl) zirconium dichloride, Screw (2-(2-furi!)-4-naphthyl indenyl) zirconium 
dichloride Screw (2-(2-furil)-4, 5-benzo indenyl) zirconium dichloride, Screw (2-(2-(5-tnmethylsilyl) funl) indenyl) 
zirconium'dichloride, Screw (2-(2-(5-vinyl dimethylsilyl) furil) indenyl) zirconium dichloride, Screw (2-(2-(5-phenyl) 
furil) indenyl) zirconium dichloride. screw (2-(2-(5-m ethyl) furil) indenyl) zirconium dichloride, screw (2-(2-(4. ' 

5- dimethyl) furil) indenyl) zirconium dichloride, [0049] Screw (2-(2-furi!) indenyl) hafnium dichloride screw (2-(2-funl) 
indenyl) hafnium dibromide, Screw (2-(2-furil) indenyl) hafnium methyl chloride, A screw (2-(2-funl) indenyl) hafnium 
dimethyl screw (2-(2-furil) indenyl) hafnium diphenyl, Screw (2-(2-thienyl) indenyl) hafnium dichloride Screw 
(2-(2-pyrrolyl) indenyl) hafnium dichloride, Screw (2-(2-pyridyl) indenyl) hafnium dichloride, Screw (2-(2-benzo fun!) 
indenyl) hafnium dichloride, screw (2-(2Hndolyl) indenyl) hafnium dichloride, screw (2-(2-qumolyl) indenyl) hafnium 
dichloride [0050] Screw (2-(2-furi1) indenyl) titanium dichloride, screw (2-(2-furil) indenyl) titanium dibromide Screw 
(2-(2-furii) indenyl) titanium methyl chloride, A screw (2-(2-furil) indenyl) titanium dimethyl, screw (2-(2-funl) indenyl) 
titanium diphenyl. Screw (2-(2-thienyl) indenyl) titanium dichloride, Screw (2-(2-pyrrolyl) indenyl) titanium dichloride, 
Screw (2-(2-pyridyl) indenyl) titanium dichloride, Screw (2-(2-benzo furil) indenyl) titanium dichloride, screw 
(2-(2-lndia Lil) indenyl) titanium dichloride, screw (2-(2-quinolyl) indenyl) titanium dichloride etc. can be mentioned. 
[0051] Screw (2-(2-furil) indenyl) zirconium dichloride, screw (2-(2-(5-m ethyl) funl) indenyl) zirconium dichloride. 
screw (2-(2-furil)-4-phenyl indenyl) zirconium dichloride, and screw (2-(2-benzo funl) indenyl) zirconium dichloride 
are [ among these ] desirable. 

[0052] The compound which reacts with an organic aluminum oxy compound and the aforementioned metallocene 
compound (A), and forms an ion pair as an activation compound (B) is used. The aluminoxane expressed with the 
following general formula (3) or (4) as this organic aluminum oxy compound is used suitably. 
[0053] , x 

R 3 3 A1- (OA1) q-OAlR 3 2 (3) 

I 



R 3 



0054] 



<o-y>« 

R 3 



(4) 



[0055] the inside of a formula, and R3 — a carbon number — 1-6 — it is the hydrocarbon group of 1-4 preferably, 
and specifically, cycloalkyl machines, such as ARUKENIRU machines, such as alkyl groups, such as a methyl group, an 
ethyl group, a propyl group, a butyl, an isobutyl machine, a pentyl machine, and a hexyl machine, an allyl group, 
2-methyl allyl group, a propenyl machine, an isopropenyl machine, a 2-methyM-propenyl machine, and a butenyl 
group a cyclo propyl group among these especially a desirable thing — an alkyl group — it is — every — even if R3 
is the same, it may differ q — the integer of 4-30 — it is — desirable — 6-30 — it is 8-30 especially preferably 
[0056] The above-mentioned aluminoxane can be prepared under well-known various conditions. Specifically, the 
following methods can be illustrated. 

** The method of carrying out the direct reaction of a trialkylaluminium and the water in organic solvents, such as 
toluene and the ether. 

[0057] ** The method to which a trialkylaluminium and the salts which have water of crystallization, such as a 
copper-sulfate hydrate and an aluminum-sulfate hydrate, are made to react. 

[0058] ** The method to which a trialkylaluminium and the moisture into which silica gel etc. was infiltrated are made 
to react 

[0059] ** How to carry out the direct reaction of the mixture of a trimethylaluminum and triisobutylaluminum to water 
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in organic solvents, such as toluene and the ether. 

[0060] ** The salts which have water of crystallization, such as a copper-sulfate hydrate and an aluminum-sulfate 
hydrate, for the mixture of a trimethylaluminum and triisobutylaluminum, and the method to which it is made to react. 
[0061] ** The method to which a trimethylaluminum is made to react further after making infiltrated moisture, such as 
silica gel etc., and triisobutylaluminum react. <BR> [0062] As a compound which reacts with the aforementioned 
metallocene compound (A) and forms an ion pair, the Lewis acid indicated by a ****** 1~No. 501950 official report, a 
****** 1-Na 502036 official report, JP,3-179005,A, JP.3-1 79006.A, JP.3-207704.A, WO 92/No. 00333 official report, . 
etc., an ionicity compound and a borane compound, and a carborane compound can be mentioned. 
[0063] The Lewis acid containing a boron atom is used as this Lewis acid, and truffe RUORO boron, triphenyl boron, 
tris (4-fluoro phenyl) boron, tris (3, 5-fluoro phenyl) boron, tris (4-fluoro methylphenyl) boron, tris (p-tolyl) boron, tris 
(o-tolyl) boron, tris (3, 5-dimethylphenyl) boron, tris (pentafluorophenyl) boron, etc. are mentioned as an 
un-limiting-example. Especially among these, tris (pentafluorophenyl) boron is desirable. 

[0064] This ionicity compound is a salt which consists of a cation nature compound and an anionic compound. By 
reacting with a metallocene compound, an anion cation-izes this metallocene compound and has the work which 
stabilizes a transition-metals cation kind by forming an ion pair. What there are an organic boron compound anion, an 
organic arsenical compound anion, an organoaluminium-compound anion, etc., and it is [ what ] bulky comparatively as 
such an anion, and stabilizes a transition-metals cation is desirable. As a cation, a metal cation, an organic-metal 
cation, a cull BONIUMU cation, a trityl cation, an oxonium cation, a sulfonium cation, a phosphonium cation, an 
ammonium cation, etc. are mentioned. They are triphenyl cull BENIUMU cation, tributyl ammonium cation, N, and 
N-dimethylannmonium cation, a ferro SENIUM U cation, etc. in more detail. 

[0065] The ionicity compound which contains a boron compound as an anion is [ among these ] desirable, specifically 
As a trialkyl substitution ammonium salt, for example, triethyl ammonium tetrapod (phenyl) boron, TORIPURO pill 
ammonium tetrapod (phenyl) boron, TORI (n-butyl) ammonium tetrapod (phenyl) boron, Trimethylammonium (p-tolyl) 
boron, trimethylammonium (o-tolyl) boron, Tributyl ammonium tetrapod (pentafluorophenyl) boron, TORIPURO pill 
ammonium tetrapod (o, p-dimethylphenyl) boron, Tributyl ammonium tetrapod (m and m-dimethylphenyl) boron, 
Tributyl ammonium tetrapod (p-trifluoromethyl phenyl) boron, TORI (n-butyl) ammonium tetrapod (o-tolyl) boron, 
TORI (n-butyl) ammonium tetrapod (4-fluoro phenyl) boron, etc. are mentioned. 

[0066] As an N and N-dialkyl anilinium salt For example, N and N-dimethyl anilinium tetrapod (phenyl) boron, 2, 4, and 
6-pentamethylanilinium tetrapod (phenyl) boron etc. is mentioned. N and N-diethyl anilinium tetrapod (phenyl) boron, 
N, and N- As a dialkyl ammonium salt, for example Jl (n-propyl) ammonium tetrapod (pentafluorophenyl) boron, 
Dicyciohexyl ammonium tetrapod (pentafluorophenyl) boron etc. is mentioned. A triaryl HOSUFONIUMU salt, for 
example, trimethyl HOSUFONIUMU tetrapod (phenyl) boron, TORI (methylphenyl) HOSUFONIUMU tetrapod (phenyl) 
boron, TORI (dimethylphenyl) HOSUFONIUMU tetrapod (phenyl) boron, etc. are mentioned. 

[0067] In this invention, triphenylcarbeniumtetrakis(pentafluorophenyl)borate, N, and N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate and ferro SENIUMU tetrapod (pentafluorophenyl) borate can also be mentioned as an 
ionicity compound containing a boron atom. 

[0068] The organoaluminium compound (C) which is the metallocene catalyst (I) used for manufacture of the elastic 
polypropylene used in this invention, and is used by request is a compound expressed with the following general 
formula (5). 

AIR4sR5tX(3-(s+t)) (5) 

(R4 and R5 show the phenyl group which may have independently substituents, such as hydrocarbon groups, such as 
an alkyl group of carbon numbers 1-10, a cycloalkyl machine, and an aryl group, an alkoxy group, a fluorine atom, a 
methyl group, and a truffe RUORO phenyl group, respectively among this general formula (5), X shows a halogen atom, 
and s and t are arbitrary integers with which 0<s+t<=3 are filled.) 

[0069] As an organoaluminium compound expressed with the above-mentioned general formula (5) A 
trimethylaluminum, a triethylaluminum, triisopropyl aluminum, Triisobutylaluminum, tree n-butyl aluminum, tree n-hexyl 
aluminum, Trialkylaluminiums, such as tree n-octyl aluminum; A dimethyl aluminum hydride, A diethyl aluminum 
hydride, a diisopropyl aluminum hydride, Dialkylaluminium hydrides, such as a diisobutyl aluminum hydride; Dimethyl 
aluminum chloride, Dialkyl aluminum halide, such as dimethyl aluminum bromide, a diethylaluminium chloride, and 
diisopropyl aluminum chloride; Methylaluminium sesquichloride, Alkylaluminium sesquihalide, such as ethylaluminium 
sesquichloride, ethylaluminiumsesquibromide, and isopropylaluminium sesquichioride, etc. can be illustrated. Moreover, 
you may use these compounds as two or more sorts of mixture. 

[0070] Desirable organoaluminium compounds are trialkylaluminiums, such as a triethylaluminum, triisobutylaluminum, 
tree n-butyl aluminum, tree n-hexyl aluminum, and tree n-octyl aluminum, and a triethylaluminum and 
triisobutylaluminum are the most desirable. 

[0071] As particle support (D) used for the supported type metallocene catalyst (II) which is one mode of the 
metallocene catalyst used for manufacture of the elastic polypropylene of this invention, although any of organic 
particle support and non-subtlety particle support may be used, it is non-subtlety particle support preferably. 5-300 
micrometers of particle diameters are the 10-200-micrometer shape of granulatio, and a spherical inorganic 
solid-state particle preferably, and, as for this non-subtlety particle support, it is desirable that specific surface area 
is 50-1,000m2/g and the particle of the porosity which is in the range of 100-700m2/g preferably, and is in the range 
whose pore volume is 0.3~2.5m3/g. 

[0072] As this non-subtlety particle support, a metallic oxide, for example, Si02 and aluminum 203, MgO, Ti02 and 
ZnO(s), or such mixture are desirable, and especially the support that contains Si02 or aluminum 203 as a principal 
component is desirable. As a more concrete inorganic compound, Si02, aluminum203, MgO, Si02-aluminum 203, 
Si02-MgO, Si02-Ti02. Si02-aluminum203-MgO. etc. are mentioned, and especially Si02 is desirable. [0073] 
Moreover, the supported type metallocene catalyst (III) which added the organoaluminium compound (E) for the 
aforementioned supported type metallocene catalyst (II), and was acquired can also be used for manufacture of the 
elastic polypropylene of this invention. In advance of the polymerization of a propylene, you may add with the 
aforementioned supported type metallocene catalyst (II), and an organoaluminium compound (E) can also be separately 
supplied with this catalyst (II) at the time of the polymerization of a propylene. As an organoaluminium compound (E), 
the organoaluminium compound shown by the above-mentioned general formula (5) can be used. 
[0074] As the manufacture method of the elastic polypropylene of this invention A well-known olefin polymerization 
process is usable. Butane, a pentane, Aliphatic hydrocarbon, such as a hexane, a heptane, and an isooctane, a 
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cyclopentane. Alicycle group hydrocarbons, such as a cyclohexane and a methylcyclohexane, toluene, The slurry 
polymerization method to which the polymerization (**) of the olefins is carried out in inert solvents, such as aromatic 
hydrocarbons, such as a xylene and ethylbenzene, a gasoline fraction, and a hydrogenation Diesel oil fraction The 
polymerization process which combined two or more [ of the bulk pile lawfulness using the olefins themselves as a 
solvent, the vapor-phase-polymerization methods for carrying out the polymerization (**) of olefins in a gas ous 
phase, or these processes ] can be used. 

[0075] The polymerization conditions as the polymerization reaction (**) of the olefins by the well-known 
Ziegler-Natta catalyst system with the usually same (**) polymerization conditions in the above-mentioned 
polymerization method (**) are adopted, for example, the bottom of existence of the hydrogen which is usually a 

molecular weight modifier — the polymerization (**) temperature of -50-150 degrees C — desirable 10-100 

degrees C — it is — especially — desirable — 20-80 degrees C — it is — the polymerization preassure (**) force 

— atmospheric pressure it maintains to 0.2-5MPa preferably 7 MPa — as — mixture with olefins other than a 

propylene, or a propylene and a propylene — supplying during 1 minute — it carries out for about 

[0076] The elastic polypropylene of this invention the catalyst (I) containing a metallocene compound (A), (II), or (HI) 
by using it The structure of the polymer generated in the system of reaction of the polymerization process of a 
propylene is controlled. As a result of being manufactured at a rate as which the solid array of an atactic block and an 
isotactic block was chosen by this, it has the outstanding thermoplastic elasticity, and excels in transparency, and 
molecular weight distribution are narrow, and it can manufacture in high activity as polypropylene which is the amount 
of macromolecules. 

[0077] (**) After a polymerization-reaction end, after passing through tail end processes, such as well-known catalyst 
deactivation down stream processing, a catalyst residue removal process, and a dryness process, if needed, the 
elastic polypropylene made into the purpose is obtained. After the obtained elastic polypropylene blends various 
additives, such as a bulking agent of an antioxidant, an ultraviolet ray absorbent, an antistatic agent, ******, lubricant, 
a flame retarder, an anti blocking agent, a coloring agent, minerals, or the quality of organic, and further various 
synthetic resin if needed, heating melting kneading is usually carried out and manufacture of various mold goods is 
presented with it in the state of the pellet cut still more nearly granular. 

[0078] The elastic polypropylene of this invention is the material which was excellent in flexibility and 
elastic-recovery nature, and was further excellent in transparency, and can be suitably used as a molding material of 
various Plastic solids, such as a film, a sheet, a blow molding object, and an injection-molded product. 
[0079] 

[Example] An example and the example of comparison are used for below, and this invention is further explained to it 
at a detail. The measuring method of the definition of term used in an example and the example of comparison and 
physical properties is as follows. 

[0080] (1) Isotactic pentad molar fraction (15) : it measured by the above-mentioned method, using JEOL-GX270 
(tradename) by JEOL [ Co., Ltd. ] Co., Ltd. as a measuring device. 

[0081] (2) 2, the different-species combination resulting from 1 -insertion reaction and 1 , different-species 
combination resulting from 3-insertion reaction : it measured by the above-mentioned method, using "JEOL-GX270" 
(tradename) by JEOL [ Co., Ltd. ] Co., Ltd. as a measuring device. A minimum-limit-of-detection community value is 
0.02-mol%. (Unit : mol %) 

[0082] (3) Melting point (Tm) : it measured by the above-mentioned method, using the DSC7 type differential 

scanning calorimetric analysis meter" (tradename) by Perkin-Elmer as a measuring device. (Unit : degree C) 

[0083] (4) Elongation after fracture and breaking strength : the tension test was performed on following equipment and 

following conditions. The elastic polypropylene manufactured [ which were manufactured and was <-sample-created ] 

was dissolved and pressed at 200 degrees C, and the sheet with a thickness of 1mm was created. The press sheet 

which cooled this at 30 degrees C and was obtained was used as a sample. 

<Sample size> JIS The No. 3 dumbbell specimen of JIS is created based on K6301 . 

Product made from <measuring device> Monsanto "Tensometer-1 0 universal testing machine" (tradename) 
Between <measurement condition> chucks Between 7cm and the marked line 2cm, crosshead speed 500 mm/min 
(unit : elongation-after-fracture %, breaking strength MPa) 

[0084] (5) permanent set: — the press sheet created in the <sample creation> point of a publication, and the same 
way to the above (4) — using it — JIS the test piece after preparing the No. 1 dumbbell specimen of JIS, elongating 
this 100% based on K6301 and holding for 10 minutes — taking out — further — the length of 10 minutes after was 
measured The small thing of a permanent set is excellent in elastic-recovery nature. (Unit : %) 

[0085] (6) compression set: — the press sheet created in the <sample creation> point of a publication, and the same 
way to the above (4) — using it — JIS the test piece after compressing the test piece pierced in simple by the 
four-sheet pile based on K6301, compressing this by 75% of Atsushi and holding at 70 degrees C for 22 hours — 
taking out — further — the thickness of 30 minutes after was measured The small thing of a compression set is 
excellent in recoverability. (Unit : %) 

[0086] (7) Durometer degree of hardness : the press sheet created in the same way as the <sample creation> point of 
a publication was used for the above (4), and the durometer degree of hardness of Type A was measured for the test 
piece pierced in simple based on a six-sheet pile and JISK7215. 

[0087] (8) Weight average molecular weight (Mw) and molecular weight distribution (ratio to the number average 
molecular weight (Mn) of weight average molecular weight (Mw) (Mw/Mn)) : as a column, "PSKgel GMH6-HT" 
(tradename) by TOSOH [ CORP. ] CORP. was used, and it measured by the above-mentioned method, using 
"GPC-150C" (tradename) by Waters as a measuring device. 

[0088] (9) Hayes : use the press sheet created in the same way as the <sample creation> point of a publication for 
the above (4), use the test piece pierced in simple, and it is ASTM. Hayes was measured based on 1003. (Unit : %) 
[0089] (10) Melt flow rate (MFR) : JIS Based on K7210, it measured on condition that [ 14 (under 21.18N load and 230 
degree-C condition) ] Table 1. (Unit : g / 10 minutes) 

[0090] an example 1 [manufacture of elastic polypropylene (ELPP-1)] — the product "MMAO 3A" (tradename) made 
from TOSOH AKUZO was added as aluminoxane (B).and 3.2x10 to 3 mol and 800ml of liquefaction propylene 
monomers were added to the autoclave of 1.51. of content volume by which the nitrogen purge was fully carried out as 
an amount of aluminum atom, and it stirred for 5 minutes, keeping at 30 degrees C Then, it is 9.8x10 to 6 mol per Zr 
atom about screw (2-(2-furil) indenyl) zirconium dichloride as a metallocene compound (A) beforehand. By pressing fit 
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the metallocene catalyst (I) which mixed 1.7x10 to 3 mol for MMAO for 15 minutes as an amount of aluminum atom 
with a 200ml liquefaction propylene, the polymerization in 30 degrees C was started and the polymerization was 
performed by 2 hours and the 30-degree C constant pressure. The polymerization was suspended by pressing a 20ml 
methanol fit 2 hours after. 

[0091] Then, the propylene monomer was purged, toluene 1000ml was added, and it stirred for 90 minutes at 50 
degrees C. Then, 50ml was added for the methanol, 5g and 250ml of pure water were added for the sodium hydroxide, 
and pure water washed the toluene phase until **** after washing became neutral, after cooling after stirring for 90 
minutes at 70 degrees C and extracting **** using a separating funnel. The polymer which added a lot of methanols 
to the toluene after washing, and deposit d was dried with the reduced-pressure-drying machine until it became 
recovery and a fixed weight, and 58g elastic polypropylene was obtained. 

[0092] [Physical-properties evaluation of elastic polypropylene (ELPP-1)] As opposed to the obtained elastic 
polypropylene 100 weight section What mixed 2 and 6-G t-butyl-p-cresol at a rate of the 0.1 weight section When 
analysis of polymer is performed after kneading for 5 minutes at 200 degrees C using the mixer of a lab [ by Oriental 
energy machine incorporated company ] plastic strike mill "MODEL 30C150" (tradename), an isotactic pen DAT molar 
fraction (15) by 0.409 Different-species combination to which the different-species combination resulting from 2 and 
1 -insertion reaction originates in 1 and 3-insertion reaction 0.28-mol% Under a minimum-limit-of-detection 
community value That is, for less than [ 0.02mol% ] and the melting point (Tm), 141 degrees C and weight average 
molecular weight (Mw) were [ 246,000 and molecular weight distribution (ratio to the number average molecular weight 
(Mn) of weight average molecular weight (Mw) (Mw/Mn)) ] 2.4, and MFRs were 1 .6g / 1 0 minutes. 
[0093] Various material physical properties were measured using the polymer which repeated manufacture of elastic 
polypropylene 4 times and was obtained on the same conditions as the above. The result was shown in Table 1. 
[0094] an example 2 [manufacture of elastic polypropylene (ELPP-2)] — the product "MMAO 3A" (tradename) made 
from TOSOH AKUZO was added as aluminoxane (B), and 1.3x10 to 3 mol and 800ml of liquefaction propylene 
monomers were added to the autoclave of 1.51. of content volume by which the nitrogen purge was fully carried out as 
an amount of aluminum atom, and it stirred for 5 minutes, keeping at 40 degrees C Then, it is 4.5x10 to 6 mol per Zr 
atom about screw (2-(2-furil)-4-phenyl indenyl) zirconium dichloride as a metallocene compound (A) beforehand. By 
pressing fit the metallocene catalyst (I) which mixed 9.0x10 to 4 mol for MMAO for 15 minutes as an amount of. 
aluminum atom with a 200ml liquefaction propylene, the polymerization in 40 degrees C was started and the 
polymerization was performed by 2 hours and the 40-degree C constant pressure. The polymerization was suspended 
by pressing a 20ml methanol fit 2 hours after. 

[0095] Then, the propylene monomer was purged, toluene 1000ml was added, and it stirred for 90 minutes at 50 
degrees C. Then, 50ml was added for the methanol, 5g and 250ml of pure water were added for the sodium hydroxide, 
and pure water washed the toluene phase until **** after washing became neutral, after cooling after stirring for 90 
minutes at 70 degrees C and extracting **** using a separating funnel. The polymer which added a lot of methanols 
to the toluene after washing, and deposited was dried with the reduced-pressure-drying machine until it became 
recovery and a fixed weight, and 45g elastic polypropylene was obtained. 

[0096] [Physical-properties evaluation of elastic polypropylene (ELPP-2)] As opposed to the obtained elastic 
polypropylene 100 weight section What mixed 2 and 6-G t-butyl-p-cresol at a rate of the 0.1 weight section When 
analysis of polymer is performed after kneading for 5 minutes at 200 degrees C using the mixer of a lab [ by Oriental 
energy machine incorporated company ] plastic strike mill "MODEL 30C150" (tradename), an isotactic pen DAT molar 
fraction (15) by 0.679 Different-species combination to which the different- species combination resulting from 2 and 
1 -insertion reaction originates in 1 and 3-insertion reaction 1 1.47-mol% 0.61 -mol%, For the melting point (Tm), 107 
degrees C and weight average molecular weight (Mw) were [ 210,000 and molecular weight distribution (ratio to the 
number average molecular weight (Mn) of weight average molecular weight (Mw) (Mw/Mn)) ] 2.4, and MFRs were 4.7g 
/ 10 minutes. 

[0097] Various material physical properties were measured using the polymer which repeated manufacture of elastic 
polypropylene 4 times and was obtained on the same conditions as the above. The result was shown in Table 1 . 
[0098] the example 1 of comparison [manufacture of a propylene polymer (PP-1)] — the product "MMAO 3A" 
(tradename) made from TOSOH AKUZO was added as aluminoxane (B), and 3.6x10 to 3 mol and 800ml of liquefaction 
propylene monomers were added to the autoclave of 1.51. of content volume by which the nitrogen purge was fully 
carried out as an amount of aluminum atom, and it stirred for 5 minutes, keeping at 20 degrees C Then, it is 1.5x10 to 
5 mol per Zr atom about screw (2-phenyl indenyl) zirconium dichloride as a metallocene compound (A) beforehand. By 
pressing fit the metallocene catalyst (I) which mixed 3.6x10 to 3 mol for MMAO for 15 minutes as an amount of 
aluminum atom with a 200ml liquefaction propylene, the polymerization in 20 degrees C was started and the 
polymerization was performed by 2 hours and the 20— degree C constant pressure. The polymerization was suspended 
by pressing a 20ml methanol fit 2 hours after. 

[0099] Then, the propylene monomer was purged, toluene 1000ml was added, and it stirred for 90 minutes at 50 
degrees C. Then, 50ml was added for the methanol, 5g and 250ml of pure water were added for the sodium hydroxide, 
and pure water washed the toluene phase until **** after washing became neutral, after cooling after stirring for 90 
minutes at 70 degrees C and extracting **** using a separating funnel. The polymer which added a lot of methanols 
to the toluene after washing, and deposited was dried with the reduced-pressure-drying machine until it became 
recovery and a fixed weight, and the 42g propylene polymer was obtained. 

[0100] [Physical-properties evaluation of a propylene polymer (PP-1)] As opposed to the obtained propylene polymer 
100 weight section What mixed 2 and 6-G t-butyl-p-cresol at a rate of the 0.1 weight section When analysis of 
polymer is performed after kneading for 5 minutes at 200 degrees C using the mixer of a lab [ by Oriental energy 
machine incorporated company ] plastic strike mill "MODEL 30C150" (tradename), an isotactic pen DAT molar 
fraction (15) by 0.447 Both different-species combination resulting from different-species combination [resulting from 
2 and 1 -insertion reaction ] and 1, and 3-insertion reaction Under a minimum-limit-of-detection community value 
That is. for less than [ 0.02mol% ] and the melting point (Tm), 148 degrees C and weight average molecular weight 
(Mw) were [ 413,000 and molecular weight distribution (ratio to the number average molecular weight (Mn) of weight 
average molecular weight (Mw) (Mw/Mn)) ] 2.2, and MFRs were 0.30g / 10 minutes. 

[0101] Various material physical properties were measured using the polymer which repeated manufacture of a 
propylene polymer twice and was obtained on the same conditions as the above. The result was shown in Table 1 . 
[0102] 
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Table 1] 
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8 8 0 


9 1 0 


8 3 0 




2 4. 5 


2 7. 9 


2 4. 1 
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1 4 


5 6 


1 6 




5 7 


7 3 


5 5 




HDA8 0 
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HPA 3 7 




9 




2 4 



[Effect of the Invention] the elastic polypropylene of this invention is polypropylene which has the elasticity which 
was excellent in transparency and was excellent with high transparency even in the use as which a comparatively high 
durometer degree of hardness is required especially. 



[Translation done.] 
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